Connexin31.1 deficiency in the mouse impairs object memory and modulates open-field exploration, acetylcholine esterase levels in the striatum, and cAMP response element-binding protein levels in the striatum and piriform cortex.
Neuronal gap junctions in the brain, providing intercellular electrotonic signal transfer, have been implicated in physiological and behavioral correlates of learning and memory. In connexin31.1 (Cx31.1) knockout (KO) mice the coding region of the Cx31.1 gene was replaced by a LacZ reporter gene. We investigated the impact of Cx31.1 deficiency on open-field exploration, the behavioral response to an odor, non-selective attention, learning and memory performance, and the levels of memory-related proteins in the hippocampus, striatum and the piriform cortex. In terms of behavior, the deletion of the Cx31.1 coding DNA in the mouse led to increased exploratory behaviors in a novel environment, and impaired one-trial object recognition at all delays tested. Despite strong Cx31.1 expression in the peripheral and central olfactory system, Cx31.1 KO mice exhibited normal behavioral responses to an odor. We found increased levels of acetylcholine esterase (AChE) and cAMP response element-binding protein (CREB) in the striatum of Cx31.1 KO mice. In the piriform cortex the Cx31.1 KO mice had an increased heterogeneity of CREB expression among neurons. In conclusion, gap-junctions featuring the Cx31.1 protein might be involved in open-field exploration as well as object memory and modulate levels of AChE and CREB in the striatum and piriform cortex.